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WHAT IS CLAIMED IS: 

1. A non-volatile semiconductor memory device 

comprising: 

a semiconductor substrate; and 

a memory cell having a floating gate provided through 
a tunnel insulating layer on said semiconductor substrate^ 
and a control gate provided through an inter-layer 
insulting layer on said floating gate, 

wherein said inter-insulating layer includes: 

a silicon oxide layer contiguous to said floating 

gate; 

a first silicon nitride layer provided by a CVD method 
on said silicon oxide layer; and 

a second silicon nitride layer provided on said first 
silicon nitride layer and having a lower trap density than 
that of said first silicon nitride layer. 

2. A non-volatile semiconductor memory device 
according to claim 1, wherein said second silicon nitride 
layer is formed by carrying, over a surface of said 
substrate, active Si and N obtained by plasma-decomposing 
at least a silane-series gas and a gas containing 
nitrogen - 

3. A non-volatile semiconductor memory device 
according to claim 1, wherein a quantity of hydrogen 
content of said first silicon nitride layer is lO^Vcm' or 
more. 

4. A non-volatile semiconductor memory device 
according to claim 1, wherein a quantity of hydrogen 
content of said second silicon nitride layer is lO^Vcm^ or 
less . 

5. A non-volatile semiconductor memory device 
comprising: 



-13- 



a semiconductor substrate; and 

a memory cell having a floating gate provided through 
a tunnel insulating layer on said semiconductor substrate, 
and a control gate provided through an inter-layer 
insulting layer on said floating gate, 

wherein said inter-insulating layer includes: 
a silicon oxide layer contiguous to said floating 
gate; and 

a silicon nitride layer deposited on said silicon 
oxide layer and having a lower trap density than that of 
, said silicon nitride layer formed by a CVD method. 

6. A non-volatile semiconductor memory device 
according to claim 5, wherein said silicon oxide layer is 
deposited by carrying, over a surface of said substrate, 
active Si and N obtained by plasma-decomposing at least a 
silane-series gas and a gas containing nitrogen. 

7. A non-volatile semiconductor memory device 
comprising: 

a semiconductor substrate; and 

a memory cell having a floating gate provided through 
a tunnel insulating layer on said semiconductor substrate, 
and a control gate provided through an inter-layer 
insulting layer on said floating gate, 

wherein said inter-insulating layer includes: 
a silicon oxide layer contiguous to said floating 
gate; and 

a silicon oxide layer deposited on said silicon oxide 
layer and having a quantity of hydrogen content on the 
order of 10^^/cm^ or less. 




A non-volatile semiconductor memory device 
according to claim 7, wherein said silicon oxide layer is 
deposited by carrying, over a surface of said substrate, 
active Si and N obtained by plasma-decomposing at least a 
silane-series gas and a gas containing nitrogen. 



9. A \ non-volatile semiconductor memory device 
comprising: ^ 

a semicAiductor substrate; and 

a memory Veil having a floating gate provided through 
a tunnel insulting layer on said semiconductor substrate, 
and a control\ gate provided through an inter-layer 
insulting layer ®n said floating gate, 

wherein saidi inter-insulating layer includes: 
a silicon oxide layer serving as a layer contiguous 
to at least one o^ said floating gate and said cojitrol 

gate, and having la lower trap density than that of a 

silicon nitride laver formed by a CVD method. 




A non-^|b^ilitil^ semiconductor memory device 
according to claii(i 9||Mh^rein said silicon nitride layer 
is formed by carryjH™, over a surface of said substrate, 
active Si and N obtamed by plasma-decomposing at least a 
silane-series gas andfla gas containing nitrogen. 



11. A non-volatiile semiconductor memory device 
according to claim 9, wherein said silicon nitride layers 
are so double-layered as to be contiguous to both of said 
floating gate arid said control gate, and 

a silicon oxide layer is interposed in between said 
double-layered silicon nii^tride layers. 

12. A non-volatildi\ semiconductor memory device 
according to claim 9, wherein said silicon nitride layers 
are so double-layered as t© be contiguous to both of said 
floating gate and said control gate, and 

a stacked layer consisting of a silicon oxide layer 
and a silicon nitride layeW formed by a CVD method is 
interposed in between said qfpuble-layered silicon nitride 
layers . 



13. A non-volatile semiconductor memory device 
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according to cl|im 9, wherein said silicon nitride layer 
is provided onl^ on the side contiguous to said floating 
gate, and 

a silicon o^ilLde layer and a stacked layer consisting 
of a silicon nitrMe layer and a silicon oxide layer which 
are formed by the \vD method, are provided on said silicon 
nitride layer. 

A non-vc^atile semiconductor memory device 
comprising: 

a semiconductor^substrate; and 

a memory cell having a floating gate provided through 
a tunnel insulating lawyer on said semiconductor substrate, 
and a control gate \\ provided through an inter-layer 
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A non-volatilfe semiconductor memory device 
according to claim 14, whferein said^ilicon nitride JLayer 
is formed by carrying, over a surface of said substrate, 
active Si and N obtained Iw plasma-decomposing at least a 
silane-series gas and a ga^ containing nitrogen. 



16. A non-volatile U semiconductor memory device 
according to claim 14, wherain said silicon nitride layers 
are so double-layered as toUbe contiguous to both of said 
floating gate and said control gate, and 

a silicon oxide layer rs interposed in between said 
double-layered silicon nitriae layers. 



17. A non-volatile seiiiiconductor memory device 
according to claim 14, wherein ^aid silicon nitride layers 
are so double-layered as to be xsontiguous to both of said 
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floating gate arid said control gate, and 

a stacked Ibyer consisting of a silicon oxide layer 
and a silicon n%ride layer formed by a CVD method is 
interposed in bet«een said double-layered silicon nitride 
layers . 
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18. A Jrion-v^afetiJ^ semiconductor memory device 
according to claim ^^^herein said silicon nitride layer 
is provided only on'lthe side contiguous to said floating 
gate, and 

a silicon oxide |.ayer and a stacked layer consisting 
of a silicon nitride Eayer and a silicon oxide layer which 
are formed by the CVD liethod, are provided on said silicon 
nitride layer. 




